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A SYSTEM FOR eRpVIDIHG mSXBTmcm IM REGENER^IHG 

mms mmmmm} m m mm^sT i^xm of a 

vmXCm DIESEL EiJGINB 

The present invanitian relates to a system for 
5 reg^nexatirxg depollut ion means assoGlated with o>cidaiS:ion 
catalyst - f oicmiiigF mea^^^ integratesl in ari ^>chatist line of a 
motor -veliicle diesel engine* 

More parti culai^Iy, the invention x^elates to a system 
in which the erigine is associated with common maiiifold or 

10 "rail" maaniB fo^ feeding f u#l to the cylindex^B of the 
engine and adapted^ at conBtaiifc torque , to impiem^iife 
strategy of regaaeration by inject ix^ fuel into the 
cylinders^ in at least c^e post -inject ion operation. 

During regeneration of depollution means such as, 

15 for axanij>le, a particle filter, atagea during which the 

engine is idling (vary low exhaust teni|5erature) or during 
which the vehicle acceleratDr pedal is being raiBed {no 
injection of fuel in normal operation) , are problematic 
since they cause a drop in the temperatura of the 

20 exhaustv ive. the exhaust line and the elements 
integrated therein. 

The use of one or more post -injections dtii?ihg such 
stages In the operation of the angina makes it posaible 
to limit the dr<i0: in the temperatiire of the exhanst line 

25 by relying on the cataiytlc coiiversion of the 

hydrocarbons (Hesj produced by the combustion of the 
poa t^ ill j ec t i dn (s^^ iii the engine . 

However, those strategiaa rely ph the exathermie 
reaction prodiioed by the catalyst -forming means ^ it being 

30 assumed that said means are active^ where said means 
cOH^riae, for axaTpple, an oxidation catalyat or a Mpx 
trap with a carbon ttiono^tide/ hydrocarbon (CO/HC) oxidation 
function , 

During stages in which the engine is returning to 
35 idling as a result of the accelerator pedal being raised, 

there 1b no iciairi Injection ixor aiiy pilot injection^ so 
the or each pos t -- inj ect ion does not burn in the cy l inder , 
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since post-injeGfeion merely causes the fuel to be 
^apori2;ed in %im form of MCs wiiicfa aire suiDSBg-uentlY 
CGXxv^erted by th^ catalyst -forming means. 

The inlet: teinparafcijire of the o:^iida fciori catalys t - 
5 fp^iTiin^ meapa is thtis very lo^, and in spite of tiie 
exotbairmiq cat a lytic reaction that is produced by thfe 
combustion of tiie HCa dt^rived irom th^ or each post- 
injection, tlie front face of the catalyst -forming means 
cools down progressively and its conversion activity 

10 becomes prGg^ressively deactivated; 

While the engine is idling> in 0E>ifee of using: me ot: 
more gost»injecfcions , the teit^erature at the inlet to the 
catalyst-forming means is relatively low. The strategy 
of post-- inject ion while idling also relies on the 

15 Gatalytic conv^erSion of the HGs produced by the 

cornbuation of the post -inject ions into the engine. In 
spite of the eatalytic react ion being eKothesrmxc, the 
front face of the catalyat- forming means coola down 
progi:easively and its comrersion activity becomes 

20 progressively deactivated. 

Dnring the stage of retiirning to idling or a stage 
of prolonged idling > it can happen that the catalyst- 
forming means are thus no longer sufficiently active to 
opnvert all of the UCb, which leads to peaks of HGs 

25 downstream frb^ the catalyst "formic and even to 

bltie stnoka and/br exhaiist odor 3 < 

Furthermore ^ the uae of post ■" in ject tons lea:ds to the 
liibricatitig oil be[ing diluted with fuel;, thereby 
degrading its lubrication properties > in p^^rtieular 

30 reducing its viscoa;ity> and if viscosity becomes too low, 
that can lead to damage to the engine. 

The object of the invention is thus to solve these 
prbfolems . 

To this end , the invention provides a system for 
35 providing asaistanea in regenerating depollution means 
aBBociateci wxtli o:xiciatlon catalyst - f onuing means 
integrated in an exhaust line of a motor vehicle diesel 
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engine, and iii which fche engine is associated witfe cortimqn 
rail means for feeding fiael to the cylinder e the 
engiiie and adaptedv at constant torque, to implement a 
strategic of regener^tioii fuel into the 

5 cyliixders in at least one pbat- inject ion ^ the system 
beting characterisjed in that it comprises i 

me^ns for detj^cting a request f o^rr xegeneratxon, 
and thxLB tot post -inject ion 

» iTieans for detecting a state in whicls the vehicle 
ID accelerator pedal is being raised or a i^tage in which the 
vehicle engine is idling; 

- acguialtion is^eahs for acquiring the temperature 
downstream from the catalyst -forming means; 

- means for reaipohding to said temperature to 
15 determine a maximum quantity of fuel to be injected 

dnring post -inject ions during stagea in which the engihe 
is returning to idling as a result of the aceelerator 
pedal being raised and stages during which the engine i^ 
idling; and 

20 - means for immadi at ely Interrupting the or each 

post- inject ion if the quantity of fuel injected reachea 
the predetarmined maximum quantity during a sfca^e <>f 
refeurriir^ to idling^ and/or for progreasiwly reducing 
feh^ or each post- inject ion when the quaiitity of fuel 

2B injected reaches tiie predetermined tftaximiim q[uantity 
diiriiig a stag^ of the ehgitie idling. 

According to other characteristics: 

- the reduction means are adapted to reduce tM^ or 
each post -ihjeot ion in application of a ca libra table 

30 slope; 

- the depollution means comprise a particle filter; 

- the depoilution means comprise a HQjc trap; 

- the fuel includes an additive for being depoBited 
together with the partlcleB with which it is mixed on the: 

35 depDllution meana in order to facilitate regeneration 
thereof ; 
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- the ftiei inGludes an additii^ that forms ^ NOx 
trap ; and 

- the engine is as^ocAatad wi a turboeharger * 
The invention can be i)atter understood on ireading 

S tfe^ following deadriptioii given purely foy way of exanijpie 
aiid made v/ith ref er anc^^ to the adeompanying drawing/ in 
wfeicJ^t 

» Figur^e 3. is a block diagram showing the general 
structtire of a reig^riex'aition assisfeande ay^teim of th^ 
10 inwntion; and 

- Figure 2 is a flow chart ahpwiiig t&e operation 
tlieireof * 

Figure 1 shows the general structure of a ^yatatJt for 
providing assistance in the regeneration of depollutioti 

15 meana^ giYen overall reference 1 in the figure, and 

associated with oxidation catalyat- forming means given 
overall reference 2^ integrated in an exhaust line 3 of a 
diesel engine 4 of a motor vehicle. 

The engine may b© asaoeiated with a ttirbocharger'^ in 

20 which case the turbine portion 5 thereof is likewise 

associated with the exhaust line> while the compressor 
portion 6 of the turbpcharger is placed upstream from the 
engine . 

Furthermore, the eiigirie is also associated w;ith 
25 means 7 formihg a oomEnon rail for feeding fuel to the 

cylinders of the engine ahd adSL|>ted, at cohatant torque , 
to implement a strategy of regeneration by injecting fuel 
into the cyiindera in at least on^ poat --injection 
operation in conveiitidnal manner. 
30 These ineans are controlled by a pilot unit given 

overail reference 8^ that ia adapted to detect a regu^st 
for regeneration resj^J^G^ e.g. delivered fay a supervisor 
of the depoilution and thua cons ti tut ii^^^ request 

for post -inject ion, the pilot unit also being connected 
3S to means 9 for detecting that the vehicle accelerator 
pedal is being raided and to meanB given overall 
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ref ereiice 10 for defcecting a stage during whiqii tkm 
engine Is idling. 

These means may preaent any suitafc^le struccure. 

Furthermore, the pilot tmit B xa also connected to 
5 means for acquiirixig the teiBperature dawns tr earn from the 
catalyst -foirming means 2> theBe acquisxtipri: me^iiB being 
given overall reference 11* 

tCh^sfe m5!^an$ comtjriiSe any auitabfle teni^erature 

10 Thns, on detecting a request for regeneration and 

thus for post- inject ion, the pilot unit 8 can detect that 
the vahicle acceleiratbr ^p^^ ia being raised or that the 
vehicle engine is iditng^ as represeiftt^vd by atep 12 in 
Figure 2; 

15 The unit 8 IB then adapted to ac€juire the 

temperature downHtream from the catalyst -forming means 
during a step 13 in order to reepond to said temperature 
by determining, during a step 14, a ma>£iimim quantity of 
f uel to be inj ected during post -^ inj ect ionB while the 

20 engine is returning to idling aa a result of the 

accelerator pedal being raised^ or while the erxgina is 
idling * 

IJtirixig sttep^ 15 and IS, the unit 8 monitors the 
quantity of fuel injected during post-injeGtiona> and 
25 detects the tnoment when said cjuantity of fuel injected 
x^eaches the predetermined maximum qusttitity * 

if this quantity of fuel injected reaches the 
predetie^rmined maximum quantity while the engine is 
returning to idling as a result of the accelerator pedal 
30 beihgr raised^ as repr evented by step 17;, then the pilot 

unit a is adapted to interrtjpt the or each po^t- inject ion 
immediately, as il lust rated by step 18* 

Otherwise, if the quaiitity of fuel injected reaches^ 
the pradetermined maximum quantity while the engine is 
35 idling, as represented by step 19 > then the pilot unit in 
adapted ^ in a etep 2Q > to reduce the or eacii post-^ 



injection progress ivaly in application of a slopB, e.g. a 
slQpe that can be oaliforated. 

It shouia also be observed that such a ayatem can 
Dperate wltii depollution meaiia conatituted by a particle 
filter, m: a ^Qx trap, and that an ad<iiti^e may also be 
mixed with the fuel in coiivahfcional man2i.er for 
iaajjosltion, tpgether with the farticleB with which it ia 
mixed, on the depollution mean;^ in order to facilitate 
regeneration thereof by reatiqihg the coTiilDustlon 
temperature of the soot trapped therein . 

In conv-entipnal manner, the additive is present in 
the particles af ter the additive -dontaining fuel haa beeri 
burnt in the engine v 

It is alao possible to exivlsage using an additive 
that forms a. MM trap. 

It will be underatood that ^uch a structure allocs a. 
maxiKium quantity of fuel during post -injection durihg 
stages of idling or while the accelerator pedal is being 
raiBed . 

Thi8 maximum quantity is presented in the form of a 
supply that empties with increasing time spent in stages 
pf idling and/or of the accelerator pedal being raised, 
and while 4iso in a regeneration stage. The supply is 
reinitialized Av'hen these stagea come to ah end* 

The system thus makes it possible to limit the 
guahtity of fuel that is post-- injected during stages in 
which the accelerator pedal is being ra ieed or the engine 
xB idling while the t;etEiperatu3!:e le^rels in the exhauat; 
line AtB thei moBt uhf ^vparable * 

By limiting the total qiMhtity of fuel that is post- 
injected during these stages^ iirs?hich in any e^ent are not 
the most effective stages from the point of view of 
regenerating the depollution means,; the proportion of 
effective post- injection time is optimised and the extent 
to which the engine lubricating oil is diluted by fuel is 
limited . 
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Finally, thia alao makeB it poBsifola to limit tiie 
risk of the oxidation ftmctlon suddenly ceasing to be 
active, which would lead to a deficit in EC converaion 
a^<a^ thus to a puff of EGs from the exhaust that could 
5 lead to tfee geheration of amoka and/or odors > 

N^tttrally^ other eitibodimenta could fee erwi^aged* 

Thu@^ for exam^iey the depollut ion means and th^ 
ojcidatioh catalyai:-f oxrmirig means could foe integrated iii a 
single elerrti@rit^ Snd in particular on a CQmpdn giuls^stx'ate,^ 
10 By way of exaitiiple^ a particle f tltar int69irating t^h^g 

oxidation function could be envisaged* 

Similarly > h NOx ti^ap integrating such an oxidation 
function could alBo be e^iivisagedy whether the tr4p is in 
the form of an additive or otherwise. The oxidation 
15 function and/or the NOx trap function could he performed 
by an additive milled with the fuel, for example* 



